Nitroglycerin metabolism in subcellular fractions of rabbit liver. Dose dependency of glyceryl dinitrate formation and possible involvement of multiple isozymes of glutathione S-transferases.
The hepatic transformation of glyceryl trinitrate (GTN), commonly known as nitroglycerin, was studied in subcellular fractions prepared from rabbit livers. Both the cytosolic and microsomal fractions show activity toward GTN metabolism. Moreover, the formation of glyceryl dinitrates (GDNs) seems to be governed by different enzymatic processes in the two fractions. 1,2-GDN was preferentially formed in cytosolic fractions, whereas in microsomal fractions, 1,3-GDN was the predominant product. In cytosolic fractions, increasing starting concentrations of GTN led to a decrease in both the GTN degradation rate and the GDN ratio (1,2-GDN/1,3-GDN), which was mainly accounted for by saturation of the 1,2-GDN formation pathway. Various glutathione S-transferase (GST) inhibitors affected the rate of GDN formation differentially. In cytosolic fractions, 1-chloro-2,4-dinitrobenzene and iodomethane caused no change in the GDN ratio, while sulfobromophthalein, ethacrynic acid, and p-nitrobenzyl chloride decreased the GDN ratio, suggesting that different GST isozymes are inhibited by these agents. In microsomal fractions, no dose-dependent GTN metabolism and related change in the GDN ratios could be observed. With the exception of ethacrynic acid, addition of GST inhibitors did not decrease GDN metabolite production, and even in this case, no change in the GDN ratio was observed. The results suggest that different GTN metabolic pathways are present in the liver, most likely involving different GST isozymes.